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PREFACE 

The  principal  purpose  of  this  publication  is  to  apprise  industry  of  opportunities  for  pro- 
fitable new  commercial  ventures  arising  from  research  conducted  by  USDA's  Agricultural 
Research  Service  on  naval  stores  products.   In  addition,   it  provides  a  medium  through  which 
the  Southern  Utilization  Research  and  Development  Division  can  better  serve  the  naval  stores 
industry  and,   in  return,   receive  practical  guidance  for  future  research  designed  to  benefit 
agriculture,  processors,   and  the  consumer. 
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INTRODUCTION 


The  presence  of  moderately  large  quanti- 
ties of  levopimaric  acid  in  pine  oleoresin 
provides  a  source  for  an  inexpensive,   reac- 
tive,  potentially  useful  chemical  with  an  un- 
usual complex  structure.     Based  on  recent 
USDA  developments  a  process  is  now  avail- 
able for  the  isolation  of  levopimaric  acid  in 
good  yields  from  crude  pine  gum  without 
appreciable  effect  on  the  properties  of  the 
coproducts,   namely  turpentine  and  the 
residual  rosin. 

This  achievement  provides  industry  with 
an  opportunity  to  increase  profits  from  naval 
stores  operations  and  to  diversify  outlets  for 
pine  gum  products.     This  report  affords  a 
brief  exposition  of  the  process,  the  proper- 
ties of  the  acid,   its  potential  uses,   and  a 
preliminary  cost  estimate.    Detailed  informa- 
tion for  the  commercial  production  of  levopi- 
maric acid  can  be  obtained  from  the  USDA 
Naval  Stores  Laboratory  in  Olustee,    Fla, 

PROPERTIES 


Figure  1.  --Structure  of  levopimaric  acid. 


Name: 


Formula: 
Appearance: 
Molecular  weight: 
Melting  point: 
Neutral  equivalent: 
Solvents: 


Levopimaric  acid  (2,  3,  4, 

4b,  5,  9,  10,  lOa-octahy- 

dro-7-isopropyl-l,  4a- 

dimethylphenanthr  ene- 1  - 

carboxylic  acid) 

C20H30O2 

Colorless  crystals 

302.24 

151-152^  C.  [al   i;   -278'' 

302.  24 

Soluble  in  alcohol,    ether, 

benzene:  less  soluble  in 

hexane 


Levopimaric  acid  has  been  reported  to 
disproportionate  in  ether  solution  on  long 
standing.     Alcoholic  hydrogen  chloride  will 
convert  the  product  to  abietic  acid  in  a  few 
hours.     Levopimaric  acid  isomerizes  therm- 
ally,   150-200°.    giving  palustric,  neoabietic, 
and  abietic  acids. 


Reactions: 


Selected  reactions  of 
levopimaric  acid  are 
listed  in  the  diagram 
following. 


\J  The  authors  express  appreciction  t-'  Mri.    M.    B     Sonial  for  her  direct  cojlaoi'ratioii  in  the  overall  pjarming,    composition  and  writing 
of  this  report 
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Figure  2.  --Levopimaric  acid  reaction  pro- 
ducts, 

POSSIBLE  USES  OF  LEVOPIMARIC  ACID 

Adhesives:  Especially  after  conver- 

sion to  maleopimaric 
acid  followed  by  its  reac- 
tion with  urea  and  formal- 
dehyde or  with  hydrazine 
and  formaldehyde. 

Agricultural:  Pesticides,   fungicides, 

plant  hormones;  reaction 
products  with  acryloni- 
trile 

Chemical:  Intermediate  in  synthesis 

of  esters,   amides,   iso- 
cyanates,   and  in  the  syn- 
thesis of  pharmaceuticals 

Drugs:  Bactericidal  formulations, 

suntan  formulations  and 
hydrazide  as  blood  pres- 
sure depressant 

Plastics-- 

Synthetic  Rubber:     Polymer  modifiers- - 

plaslicizers,   especially 
products  formed  by  the 
reaction  of  the  acid  with 
betapropiolactone  followed 
by  esterification 


Textiles:  Crosslinking  agent  with  for- 

maldehyde 

Miscellaneous: Printing  Ink- -esters  or  amides 
of  levopimaric  acid  as  in  hair 
sprays  or  as  paint  additives. 

ECONOMICS 

Although  the  cost  of  producing  levopi- 
maric acid  by  this  procedure  has  not  yet 
been  estimated  in  detail,    some  general  in- 
formation on  manufacturing  costs  and  capi- 
tal investment  can  be  deduced. 

Since  pine  gum  costs  8  cents  a  pound 
and  since  the  recovered  rosin  and  turpentine 
can  be  sold  almost  at  market  prices  levopi- 
maric acid  of  95  percent  purity  can  probably 
be  manufactured  for  not  over  40  cents  a 
pound. 

Since  relatively  simple  and  inexpensive 
equipment  is  required  for  the  preparation  of 
the  acid,   capital  investment  costs  for  the 
production  of  1,  000,  000  pounds  a  year  may 
not  exceed  $350,  000, 

TOXICITY 

Toxic  properties  of  levopimaric  acid 
are  not  known.   However,   they  should  be 
similar  to    those  of  rosin    which  has  been 
used  widely  for  many  years  without  adverse 
effects. 

SAMPLES 

Samples  are  available  from  the  Naval 
Stores  Laboratory,  Olustee,    Fla. 

ACCOMPLISHMENTS 

Levopimaric  acid  of  high  quality  and  in 
good  yields  has  been  isolated  from  pine  gum. 
The  formation  of  an  amine  salt  by  the  reac- 
tion of  oleoresin  with  2-amino-2-methyl-l- 
propanol  provides  a  means  for  the  isolation 
of  the  desired  acid.  Specification  grade  tur- 
pentine and  marketable  grades  of  rosin  were 
prepared  from  the  filtrates  after  removal  of 
the  resin  acid  salts  from  the  crude  gum.    The 
pnysical  properties  and  the  composition  of 


the  recovered  rosin  were  shown  to  depend 
upon  the  amount  of  amine  used  in  the  preci- 
pitation of  the  resin  acids.     Ion-exchange 
resins,   such  as  Amberlite  IRC  50,  were 
used  successfully  for  the  liberation  of  the 
free  acid  from  the  amine  salt.     A  series  of 
potentially  useful  derivatives  were  prepared 
from  levopimaric  acid. 

PROCESS 

Basically  the  process  involves  precipi- 
tating resin  acid  salts  from  pine  oleoresin 
dissolved  in  acetone  by  the  addition  of  an 
amine  to  the  solution. 


LEVOPIMARIC    AGIO 


OLEORESIN   +    CM,-  C  -  CM,OH 
CH, 


f»-^«"i  .  SOLUTION 
ACETONE 
TURPENTINE 

NONACIDIC   PORTION   OF  ROSIN 
SOLUBLE   ACIO   AMINE    SALTS 


^  AMINE   SALTS 
LEVOPIMARIC 
PALUSTRIC 
NEOABIETIC 
ABIETIC 


in  13,  44  liters  of  acetone  followed  by  filtra- 
tion to  remove  insolubles.     Under  reflux, 
685  grams  of  2-amino-2-methyl-l-propanol 
in  an  equal  volume  of  acetone  was  added  to 
the  solution.     The  mixture  was  then  stored 
at  5  to  10°C.  for  15  hours.     Filtration  yield- 
ed a  cake  of  resin  acid  salts,  analyzing  from 
30  to  90  percent  levopimaric  acid  salt, 
and  an  acetone  solution  of  turpentine,    the 
nonacidic  portion  of  rosin,    and  minor 
amounts  of  the  more  soluble  amine  salts. 
Treatment  of  the  cake  with  cold  methanol 
removes  the  major  portion  of  undesired 
resin  acid  salts.    Recrystallization  of  the 
residue  from  methanol  improves  the  purity 
to  95  percent.     The  pure  levopimaric  acid  is 
obtained  by  passing  a  4  percent  methanol 
solution  of  the  salt  through  an  Amberlite 
IRC  50  column,   followed  by  vacuum  strip- 
ping of  the  solvent. 

To  recover  the  turpentine  and  rosin 
from  the  acetone  filtrate,   the  solution  is 
first  passed  over  a  bed  of  ion-exchange 
resins  to  rid  the  mixture  of  the  amine.     The 
individual  components  of  the  effluent  are 
isolated  by  distillation. 

Turpentine  meeting  specifications  for  a 
commercial  grade  is  readily  separated  from 
the  mixture.     The  residual  rosin  is  sparged 
with  steam  at  165°  C.  to  remove  volatiles. 
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Figure  3A,   3B.  — Levopimaric  acid. 

The  procedure  consisted  of  dissolving 
3400  grams  of  pine  oleoresin,   containing 
approximately  25  percent  levopimaric  acid, 


A  suggested  flow  diagram  is  given  in  the 
charts  that  follow. 
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Figure  4A.  --Levopimaric  acid. 
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The  effect  of  varying  the  amount  of  amine 
used  to  form  the  salts  was  studied.  The  compo- 
sition of  the  resin  acid  salts  produced  ranged 
from  33  to  95  percent  levopimaric  acid.  Proce- 
dures were  developedfor  purifying  salts  vary- 
ing widely  in  content  of  levopimaric  acid. 

Pine  oleoresins  from  slash  and  longleaf 
varieties  were  used  in  the  studies. 

Solubility  data  for  levopimaric  acid  in 
acetone  and  methanol  were  determined. 

The  properties  of  the  residual  rosins  ob- 
tained following  the  removal  of  the  resin 
acids  were  determined. 


Figure  4B.  --Levopimaric  acid, 
MATERIALS  AND  EQUIPMENT 

Chemicals  required 
Acetone 

Amberlite  ERC  50 
2-Amino- 2 -methyl- 1-propanol 
Methanol 
Pine  oleoresin 

Equipment 

Except  for  the  ion- exchange  column, 
standard  mild  carbon  steel  equipment  is 
suitable  for  the  production  of  high  quality 
levopimaric  acid  from  pine  gum.  Removal 
of  the  amine  from  the  resin  acid  salts  with 
dilute  mineral  acids  requires  use  of  a  corro- 
sion resistant  material  for  the  construction 
of  the  ion-exchange  column.   Explosion  proof 
motors  and  electrical  connections  are  of 
course  required  for  safety. 

SCOPE  OF  INVESTIGATIONS 

A  number  of  amines  and  other  solvents 
have  been  examined  for  the  isolation  of  the 
rosin  acids.  Acetone  was  found  to  be  a  good 
solvent  and  2-amino-2-methyl- 1-propanol 
was  the  most  selective  amine  of  the  group 
tested  for  the  isolation  of  levopimaric  acid. 


Several  ion-exchange  resins  were  eval- 
uated for  the  quantitative  recovery  of  the 
amine  from  the  solutions, 
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